Factors which affect the stability of light-induced atebrin fluorescence quenching activity in chloroplast membranes, a measure of the electron transport dependent fo:r:mation of energy-linked H+ gradients, were investigated in vitro. Class II spinach chloroplast membranes were isolated and stored at 0-4°C and aliquots were subsequently tested for their retention of energizing capacity. The main factors which increase the stability of this activity were found to be a) isolation iri.a potassium-containing medium but storage in a sucrose medium containing a low concentration of electrolytes; b) the presence of butylated hydroxytoluene (an antioxidant), and a protein such as bovine serum albumin to remove free fatty acids in the medium during storage. Under these conditions, the energization capacity of chloroplasts is retained for more than 40 days.
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MATERIALS AND METHODS

Isolation and Storage
Class II chloroplasts were· isolated from Spinacia oleracea L. leaves in several media as described else- 9 where and the final pellets we:te resuspended in various storage media and stored in the dark at 0-4°C (Fig. l) .
Chlorophyll concentrations were determined in various stored chloroplast preparations according to the method of Kirk 10 and were found in all cases to be similar to those obtained immediately following isolation. To prevent inactivation by galactolipasoo and phospholipase D all procedures were carried out at In some cases additions of bovine serum albumin or butylated hydroxytoluene were made as indicated in the figures. Prior to use, bovine serum albumin was defatted by acetone extraction. Butylated hydroxytoluene was dissolved in ethanol and when diluted into the storage media the ethanol concentration was always less than 1%. At this concentration ethanol had no detectable effect on atebrin fluorescence parameters.
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Assay of Light-induced Energization
Atebrin fluorescence changes were assayed as described .
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prev~ously , at 2 . c. The reaction mixture was medium III to which pyocyanine, atebrin, and chloroplasts were added as indicated in the figure legends.
RESULTS
Upon addition of atebrin to a chloroplast suspension in the dark, there is a large increase in the relative fluorescence intensity ( various combinations of the isolation and storage media employed were investigated in order to improve chloroplast stability during and after isolation (Fig. 3 ). Isolation followed by storage in medium I does not preserve Since energy dependent maintenance of ion gradients in other membrane systems, such as erythrocytes and mitochondria 7 , can also be assessed by atebrin fluorescence quenching, it suggests that this probe may be generally useful for studying the factors that affect the stability of biomembranes. c -Effects of the addition of bovine serum albumin and butylated hydroxytoluene on retention of atebrin fluorescence. Reaction mixtures as in Fig. 2 plus chloroplasts equivalent to 10 ~g chlorophyll/ml. 
